PATENT 

Attorney Docket No.: 9113-2-DIl 

. IN THE UNITED STATES PATENT AND TRADEMARK OFHCE 

In re: Patent application of : 
Randell L. Mills 

Group Art Unit: 

Serial No.: 08/467,911 3641 

Filed: June 6, 1995 Examiner: 

H.E. Behrend 

For: ENERGY/MATTER CONVERSION 
METHODS AND STRUCTURES 

SECOND DECLARATION OF RANDELL L. MILLS. M,D.. 
UNDER 37 C>F.R> 1.132 

I, Randell L. Mills, M.D., declare as follows: 

1 . I am the inventor of the invention described and claimed in the above- 
identified application. 

2. I have read and understand the office action dated September 15, 1997. 

3. Attached hereto as Exhibits 32 and 33 C'2nd Mills Ex. are documents 
describing further evidence confirming the results obtained and disclosed in the specification. 

4. "Cold fusion" systems have never utilized gas cells or vapor phase cells 
operating at such low pressures. "Cold fusion" systems which utilize gas cells or vapor phase 
cells typically operate at pressures greater than 100 torr. The gas cells and vapor phase cell 
embodiments of the present invention operate at much lower pressures, typically, less than 1 
torr. 
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Wcstinghouse analysis of ESCA data 

5. Several ESCA spectra of a nickel cathode used in an electrolytic cell 
embodiment of the present invention were obtained by ESCA analysis. I forwarded one ESCA 
spectrum to Wcstinghouse STC for analysis. A peak in the ESCA spectrum was observed at 55 
eV. I assigned the 55 eV peak to the hydrino atom H(n = 1/2). The Westinghouse author 
asserted that the 55 eV may be attributed to iron, lithium or osmium. The results of the 
Westinghouse study are set forth in the Westinghouse STC Report (1st Mills Ex. 19). I did not 
provide Westinghouse with the additional ESCA spectra of the nickel cathode. The additional 
ESCA spectra covered varying binding energy ranges. The presence of iron, lithium or osmium 
would produce one or more peaks in the additional ESCA spectra at specific binding energies. 
No peaks at the binding energies for iron, lithium or osmium were observed in the additional 
ESCA spectra. Therefore, the additional ESCA spectra eliminate the possible assignment of the 
55 eV peak to iron, lithium or osmium. 

6. Charles Evans & Associates performed Time-of-Flight Secondary Ion Mass 
Spectrometry (TOF-SIMS) analysis on two samples of nickel wire removed from a nickel 
cathode used in generating hydrinos in an electrolyic cell of the present invention. See 1st Mills 
Dec. S 79 and 1st Mills Ex. 16. No osmium was detected by the TOF-SIMS analysis of the two 
samples. See 1st Mills Ex. 16. Therefore, the 55 eV peak in die ESCA spectrum analyzed by 
Westinghouse is not attributable to osmium. 

7. Hydrino atoms on the nickel cathode, which generated the ESCA spectrum 
provided to Westinghouse, can be observed by ESCA, notwithstanding the high vacuum of the 
ESCA machine. This is because the hydrino atoms are bonded to the nickel of the cathode. Just 
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as normal hydrogen atoms readily bond to nickel, the hydrino atoms bonded to the nickel. Since 
the hydrino atoms were bound to the nickel, they remained on the surface of the cathode despite 
the high vacuum of the ESC A machine. 

Westinghouse Calorimetrv Experiments 

8. Three electrolytic cells according to the present invention, containing 
potassiimi carbonate electrolyte, were provided to Westinghouse STC by Hydrocatalysis Power 
Corp., which subsequently became Blacklight Power, Inc., assignee of the present application. 
Westinghouse performed calorimetry experiments on the three electrolytic cells. One of the 
electrolytic cells was also tested with sodium carbonate electrolyte as a control. The electrolytic 
cells containing potassium carbonate electrolyte produced 100% excess heat as compared to the 
control electrolytic cell containing sodium carbonate electrolyte. A report was prepared by 
Westinghouse STC (1st Mills Ex. 12). 

9. The author of the Westinghouse STC report has questioned the results of 
the experiments. The Westinghouse author asserted that the temperature variation of the cells 
during the experiments affected the amount of heat loss due to evaporation of water. The 
evaporation of water in the electrolytic cells tested by Westinghouse would have decreased the 
amount of excess heat observed in the electrolytic cells containing potassium carbonate 
electrolyte. The electrolytic cells containing potassium carbonate electrolyte were operated at 
a higher temperature than the control electrolytic cell containing sodium carbonate electrolyte. 
See 1st Mills Ex. 12, pages 10-11. Since the electrolytic cells containing potassium carbonate 
electrolyte were operated at a higher temperature than the control electrolytic celK the former 
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would be expected to lose more heat due to evaporation of water than the control electrolytic 
cell. The water evaporation would cause less excess heat to be observed in the electrolytic cell 
containing potassium carbonate electrolyte than actually produced. Therefore, the Westinghouse 
author's assertion that the excess heat observed from the electrolytic cell containing potassium 
carbonate electrolyte may be due to evaporation of water is misplaced. 

XPS experiments at Lehieh University 

10. Cathodes used for hydrino generation were removed from their electrolytic 
cells and subjected to XPS experiments at Lehigh University. A peak was observed at 55 eV 
on the XPS spectra of all the cathodes used for hydrino generation. The 55 eV peak was 
assigned to the hydrino atom H{n = 1/2). All the cathodes analyzed at Lehigh University 
contained some contaminants. It is nearly impossible to obtain a cathode without any 
contaminants. 

1 1 . XPS was performed at Lehigh University on one cathode sample which 
was heated to over 700 °C. A peak at 55 eV was observed. The peak was assigned to the 
hydrino atom H{n = 1/2). The hydrino atoms did not diffuse out of the cathode sample since 
they were bound to the nickel surface of the cathode. The bonded hydrino atoms do not 
dissociate from the nickel at 700 °C. 

12. The position of the 55 eV peak varied over about 2 eV over all of the 
cathodes tested at Lehigh University. I believe that the variation of the peak is due to bonding 
interactions of the hydrino atom with the nickel. Just as normal hydrogen atoms bound to nickel 
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exhibit a broad binding energy range, hydrino atoms bound to nickel are also expected to exhibit 
a broad binding energy range as observed. 

13. In a separate experiment at Lehigh University, XPS tests were performed 
on three pieces of unused nickel cathode material treated with hydrogen peroxide and potassium 
carbonate. See 1st Mills Ex. 19. A peak at about 57 eV was observed on two of the three 
pieces of nickel material. The 57 eV peak was not observed on the third piece of nickel material 
since the hydrogen peroxide did not dissociate or dissociated at a very slow rate. The 
discrepancy is explained as follows. The hydrogen peroxide is expected to dissociate to produce 
hydrogen atoms upon contact with the surface of the nickel material. The hydrogen atoms then 
react with the potassium carbonate to produce hydrino atoms. The rate at which the hydrogen 
peroxide dissociates is expected to vary significantly depending on the conditions of the nickel 
surface. Hydrogen peroxide may dissociate at a very slow rate due to poor contact with the 
nickel surface. I believe that this poor contact occurred with the third piece of nickel material. 
This is why the third piece failed to which exhibit a peak at about 57 eV. 

Experiments performed by Dr. Jonathan Phillips 

14. Jonathan Phillips, an Associate Professor of Chemical Engineering at 
Pennsylvania State University, tested the effect of flowing hydrogen gas in the presence of eight 
sample catalyst materials. In the §132 Declaration of Jonathan Phillips (1st Mills Ex. 7), Dr. 
Phillips states that in seven out of the eight samples, excess heat was observed, but the duration 
and strength of the heat varied. The eight samples were prepared by HydroCatalysis Power 
Corp. See 1st Mills Ex. 7. The eight samples were comprised of varying amounts of potassium 



09113 . 0002 DIl 
OPL/134870.1 



-5- 



nitrate, platinum (or palladium), and graphitic carbon. The platinum (or palladium) and 
graphitic carbon dissociate the hydrogen molecules. The potassium nitrate reacts with free 
hydrogen atoms to produce hydrino atoms and excess heat. By varying the amounts of 
potassium nitrate, platinum (or palladium), and graphitic carbon, the amount of hydrino atoms 
and excess heat produced may be varied. The eight samples containing varying amounts of 
potassium nitrate, platinum (or palladium), and graphitic carbon are therefore expected to 
produce varying amounts of heat. 

Declarations of Sergei Nesterov and Alexei Kryukov, Dr. Jonathan Phillips, 
and Robert Shaubach and Nelson Gemert 

1 5 . The § 1 32 Declaration of Sergei B . Nesterov and Alexei Kryukov in Exhibit 
22 to the Declaration of Randell L, Mills was filed in the U.S. patent application of Randell L. 
Mills entitled "Energy/Matter Conversion Methods and Structures", Serial No. 07/825,845, 
which is a parent application to the present application. The photocopy of the §132 Declaration 
of Sergei B. Nesterov and Alexei Kryukov is a true and correct copy of the original. 

16. The §132 Declaration of Jonathan Phillips in Exhibit 7 to the Declaration 
of Randell L. Mills was filed in the U.S. patent application of Randell L. Mills entitled 
"Energy /Matter Conversion Methods and Structures", Serial No. 08/467,051, an application 
related to the pending application. The photocopy of the §132 Declaration of Jonathan Phillips 
is a true and correct copy of the original. 

17. From the experimental configurations described in the §132 Declarations 
of Jonathan Phillips, Sergei B. Nesterov and Alexei Kryukov, and Robert M. Shaubach and 
Nelson J. Gemert, one skilled in the art could contruct and operate the device described therein. 
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Experiments performed at Ontario Hydro 

18. Tests at Ontario Hydro were conducted pursuant to a three year secrecy 
agreement of July 5, 1990 between Ontario Hydro and me. See 2nd Mills Ex. 32. The secrecy 
agreement provided: 

Recipient hereby agrees not to disclose 
DISCLOSURES and DATA to others (except to its 
employees who reasonably require same for 
purposes hereof and who are bound to it by like 
obligation as to confidentiality) without the express 
written permission of the INVENTOR. 

I never gave Ontario Hydro permission to release any information concerning the tests. 

19. Ontrario Hydro constructed and operated two electrolytic cells of the 
present invention. In a fax dated June 6, 1991, Dr. Armando Antonniazzi of Ontario Hydro 
reported calorimetry results from the electrolysis of a 125 ml light water solution of 0.57 M 
K^CO^,, Dr. Antonniazzi also reported the results from the electrolysis of a 125 ml heavy water 
solution of 0.57 M K^CO^. I predicted that less heat would be observed with the heavy water 
cell because of the slower catalysis rate due to the kinetic isotope effect. See 2nd Mills Ex. 33. 
In both cells, the cathode was a 69.7 cm^ nickel foil and the anode was a platinum mesh. The 
voltage applied across the electrodes was 2.25 V at a current of 0.08 A. After accounting for 
the enthalpy of formation of water, the electrolysis power was 62 mW. The calibration constant 
of the cell was determined "on the fly", i.e., power was added in addition to the electrolysis 
power, and the incremental increase in temperature of the cell for an incremental increase in 
input power was determined. The calibration constant in both cases was 15.6 °C/Watt. At 2.7 
watts total power, which is the sum of the heating power and the electrolysis power, the 
temperature increase of the light water cell was 45.5 °C, whereas, the temperature increase of 



09113.0002 Oil 
JPL/134e70.1 



-7- 



the identical heavy water cell was 36.0 **C. Thus, the light water cell produced 0.61 W of 
excess power which was ten times the electrolytic input power of 62 mW. 

20. In addition, I personally performed calorimetry experiments at Ontario 
Hydro from January 9, 1991 to January 11, 1991 as a demonstration to Ontario Hydro staff 
including Dr. Armando Antonniazzi who assisted with the measurements. Four electrolysis 
experiments were performed each using a 100 ml light water solution of 0.57 M K^CO^ in a 500 
ml silvered vacuum jacketed dewar with a 7.5 cm X 5 cm X 0.125 nun thick nickel foil spiral 
cathode and a 10 cm X 1 mm diameter platinum spiral wire anode. A voltage of about 2.20 V 
at a constant current of 83 mA was applied across the electrodes in the first three experiments. 
In the fourth experiment, pulsed electrolysis was performed with a peak voltage of 2.19 V, an 
offset voltage of 2.00 V, a peak current of 1 15 mA, and a 35 % duty cycle at 500 Hz. The cells 
were calibrated "on the fly". The cell calibration constants ranged from 15.0 °C/Watt to 17.3 
°C/Watt. The cell calibration constant for one of the experiments was confirmed by applying 
resistive heating to the cell, without electrolysis, with mixing provided by a stirrer. The excess 
power generated by the pulsed cell was 45 times the electrolysis power. The excess power for 
the direct current electrolysis cells was 7.5, 13, and 8.7 times the electrolysis power. 
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I declare that all statements made herein of my own knowledge are true and that 



all statements made on information and belief are believed to be true; and farther that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 



Date 
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I irm 



ruoivn cnuiNccfvinvj-' 



CONFIDENTIAL 019CLO9URE AQRFPMPMT 



THIS AGREEME^^•. effectlv© as of Ihft latAr of tho signature dates below and betwaen Ontnrv. w«h«. 

Ste'^'H**""*''?"' '•'^^'^ -Energy/Matter ^^^XS^aI^^^^^^ 

Irtonnatton wmplimentary to the Unfted States Patent appncatlon Serial numSre 3417mS 21 5J,rii 
1889 and 345628 filed 28. April 1989. both filed by theKENTOR as weTSTe documen f'A NeT 
Atomic Theorr and -Unification of EnefsyWKlManer. A written copy o?aS orLSsten 

With regard to DISCLOSURES and DATA, RECIPIENT hereby agrees: 

^' lnM?fd?« .'JI^IJJJ '."J^' 1° Information for any commercial purpose, but 



2- Except as provided In (3) below, not to disclose DISCLOSURES and DATA id others (excaoi to 
Its employees who reasonably require same for the purpose's hereof and >X are Kd^^^ 
like obhoation as to confidentiality) without the expreS written pem,lsl?nTttie fNVES?^^^^ ^ 

3. RECIPIENT shall not be prevented from using or disclosing Information: 

(a) Which RECIPIENT can demonstrate by written records was prevlousV known to it. 

(c) Which 18 lawfully obtained by RECIPIENT fmm sources Independent of INVENTOR. 
It Is further agreed that the furnishing of DISCLOSURES and DATA m rppidicmt 

RECIPIENT . 



By: 



INVENTOR 
ByL^^=^ 



Name: ^ • T^ AuJTqn/ic^ ^, ^ 

Name: n<^'^e/K j/ ^ 

Title: Pfco<i>fL<\M. f/\ (VAtA.<Cg<g 
Dale: CjAo 



Title: /^j ^ . ^ V v^. r>c^-^^ 
Date: -7/ sy 9 ,j 



mRlai^roo.lac 
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